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for Carnegle I“ake (phosphorus, nitrogen
and'suspended solids).

Describe how:the resulting data will be used

toward the development of the Restoration
Plan.




QU the nydrelegic and pollutant loads
of the watershed!

Developia Restoration Plan for the lake that
addresses both short-term and long-term
concerns.
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C HVC 9leEIC Budget
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| J'; SANENWAIEIDAlANCE oF net difference
seweennoiaiNnpLis and total outputs.

INPULS  Trleluels blutary infilow, groundwater

Il O} SUlfface runoff and precipitation
directly; over lake.

Outputsiincltde outflow, evaporation and
Seepage.

Human activities also contribute to the input
and output of a lake.
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e Qutflow
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O BWANES GUERTITIEd DY usIng USGS

Steanmeyidata at Carnegie Lake dam
(USGS00401301.).

PREFISEGRMIOUONIA98Y streamflow was
usedltolcalculate the annual outflow of
Carnegie: lcake, since data were consistently
collected firom this station at this time.

The annual outflow for Carnegie Lake Is
2.47 x 108 m3.




Value

2591acres (105 ha)

3.4 ft (1.0 m)

MaximUmNBERL

FRIRGRAZ 15 m)

Lake VVolume

888 acre-ft (1.1 million
cubic m)

Volume of Sediments

286,935 cubic yards

Mean Sed. Thickness

1.5 ft (0.45 m)

Max. Sed. Thickness

5.6 ft (1.7 m)




b IEyarEulic Retention Time
e e ElUsiing Rate

L. S
REftheN akessvoelime and annual

ydraulic retention time IS
aIstor 1,62 days.

The mverse'or the hydraulic retention time
IS the filushing rate.

The flushing rate for Carnegie Lake Is 225

times per year or approximately 19 times
per month.




v
 Bregipitation
e U s SRS
NuedonoEtemiannuaifraimtall for the Upper

o IVINISIORENRIVEL Watershed was used to
guianiAprECIpItation for Carnegie Lake.

Annualiraintalliwas 45.88 inches with a
evaporation rate of 54% (NJWSA, 2000).

The net precipitation falling over the lake’s
surface 1s 0.56 x 10° m?.
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SUiaceRunoff
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| r\ NBOIECNVErSIoRIofi the Rational Method

We v.ad picalculate annuall surface runoff
fior thexeareygie ILake watershed.

T lehlfer of-each landiuse / land type was
multlpllea' Py annual rainfall’ and a runoff
coefficient (Whieh 1s based on land type and
solls).

Surface runoff was calculated based on sub-
watershed boundaries.







Cubic meters

35,365,756

6,656,548

S
atershed &

|dentified as draining into Canal

Sub_-'wat@rs?ied 4

15,198,131

Sub-watershed 5

6,992,917

Sub-watershed 6

18,813,066

Sub-watershed' 7

19,157,979

Sub-watershed 8

15,599 512

Sub-watershed 9

12,356,520

Total

129,680,425
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ypically themest difficult portion of the

o hydrelegictdget to quantify.
SIncESuIME cetaned outflow data were
availablerand large fluctuations in water
level were not enserved, groundwater was

calculated by subtracting precipitation and
surface runoff from the outflow load.




I @arnegie Lake
HVAREIGOIC Budget

L .. SN
PIo0IGC Cubic meters| Percent

0]
Neiyprasipitation 561,886 0.2

Surface runoff 129.680.425

Groundwater 109,856,948

Total 246,774,647




These polliutants were quantified on an
annual basis. Surface runoff pollutant loads
were divided based on sub-watershed and
municipal boundaries.
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cesieirpoliution
fiff (nen=point source pollution)

ATMGSPRERGCSOUrCES (precipitation / dryfall)
Groundwater:/ baseflow
Internal’ leading from the sediments




nuUmbers o the Carnegie Lake watershed.

Eive municipall dischargers were identified
as contributing large amounts of TN, TP
and/or TSS.




, A IAESEUKCES I Kg
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Educational ESHIio

BIVIce

TP

6

TSE

144

Princeton MEadowss

1,176

20,165

Stony’ Brook RSA - 2

19

1,514

Sl

East Windsor

3,618

1,586

7,116

Highstown

15,758

226

2,581

Total

48,585

4,508

30,517

* Point Source TN is actually ammonia-N and sometimes nitrate-N




phoesphonisand selids.

The Unit Aeral Loading (UAL) method was
used to guantify the NPS pollutant loads.

Selected loading coefficients were
multiplied by the identified land type.




1S5S

o727

1,103,141

SUB-Welersied
Sui 3

Sub-Watershen 4

3,381,533

Sub-Wwatersheds

1,794,574

Sub-watershed 6

4,850,481

Sub-watershed 7

5,552,410

Sub-watershed 8

4,067,984

Sub-watershed 9

2,149,449

Total

227,061

31,201,299




BAMY municipality

gteemunIcipalities are located within
» [erlEake Watershed.

For‘e@ pellutant, five to six municipalities

accountedsfior over half of the total NPS
pollttant Ieads.

Millstone Trewnship had the largest annual
TN load, while Hopewell Township had the
largest annual TP and TSS loads.




Temperatre and dissolved oxygen vertical
profiles were used to 1dentify oxic (with
oxygen)and anexic (without oxygen) zones
within Carnegie Lake. Coefficients were
then used to calculate the internal TP load.




m(gym therannual hydrologic load for

grounewaterry thermean baseflow
pollltant cencentrations.




AghUalsEN Budget for
Sariegie Lake

i

CeE

TN (ko)

Percent

PoInt

48,585

, =S
INIPSESOUICES

221,061

Atmospheric

Internal Leading

Groundwater

209,827

Total

502,952




Percent

13.2

N@urcgs

60.4

Atmospheric

013

Internal Leading

0.3

Groundwater

25.8

Total

100.0
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VARRUINESS Budget for

Caln egi@ |_ake

1SS (kg)

Percent

50, 31N

31,208,299

Atmospheric

Internal Leading

Groundwater

768,999

Total

33,494,169




and,f@pe talgalblooms.

The unrauetydrologic properties of
Carnegie: lLake makes It difficult to model,
pased oniseme of the more common water
guality models.




5= Pollutant Budget

e -~
PINb SeUrEES are! the largest source of

—unleger) fior Carmegie LLake.
Subﬂ@ershed (@ large portion of the

Stony Bropk watershed) is the largest
source off NBS pollution.

Point sources account for less than 14% of
the annual phosphorus load.




sEPEllutant Budget

* -
gliSlewnsiipiwas the largest
- munic Uree of the NPS pollutants TP

and JiSg:

it appearsitiat developed land is surpassing
agriculttiral land as the dominant source of
NPS pollttion, particularly TP and TSS.




Utilizeallier the information to develop a
Resteration Plan for Carnegie Lake.




petential locations include the
St end of the lake and adjacent

PIICeat Iatneh.
Some pro-active fishery management.

Potentral installation of near shore
circulators.

Address shoreline invasive species.




MURIEIEIItes that contribute the largest

pertiens iR andIiSS to the lake.




EIe pPossible

LEYSHEGRIIASED Strategies
NENmplementation of structural' BMPs to
O (edueeexasiing and fiuture pollutant loads
relatenliioresidential / commercial runoff.

Such petential structural BMPs include
grassed swales, retention ponds, infiltration
pasins, Pereus pavement, nutrient /
sedimentation chambers.




> SOME possible
a’\\r._ BrShedthased strategies

-
Sticamank stablllzatlon will be another

PO means of protecting Carnegie
[Fakesespeeialiy relative to TSS loading.

Viaragingy e Millstone wetland™ more as
awetlandiand less as Open waters.

Public education needs to focus on the
management off Carnegie Lake and Its
assoclated natural resources relative to
Invasive Species.
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For More Information Please Contact

Megan Grubb
Army Corps of Engineers
New York District, Planning Division
RM 2146, 26 Federal Plaza
NY, NY 10278-0090
212-264-5759

Megan.B.Grubb@usace.army.mil




